Quantitative neuroscience, an interdisciplinary approach that brings together the mathematical, modeling, engineering and neuroscience communities, is rapidly bringing tangible hope of a better life to the tens of millions of people afflicted with diseases of the nervous system. The driving force is an increased understanding of how the nervous system exerts control and processes information.
and delay [1, 13] .
The second theme explores the role of mathematics in verifying ideas at the bench top and the bedside. Attention is drawn to a number of interesting mathematical problems that traditionally have received little attention. For example, how should experimental protocols be designed to best optimize methods to estimate parameters [3] ? An even more vexing question concerns the choice of the appropriate mesoscopic scale [14] , i.e. the length scale at which one can approximate the statistical properties of the whole neural population without having to take into account the detailed properties of each of neuron. A major disconnect presently exists between computationally and experimentally oriented neuroscientists; whereas neuroscientists often focus on events at the molecular scale, modelers typically express their ideas in terms of membrane potential or neural spiking rates. Moreover those whose study the brain utilize indirect methods that either monitor neural metabolism (e.g. PET, fMRI) or the extracellular field potentials created by post-synaptic potentials on the large, vertically-oriented pyramidal neurons of neocortex (e.g. EEG, MEG). The next challenge for quantitative neuroscience will be to understand how these length scale boundaries can be crossed.
Clearly there is still much more to do before we can develop therapeutic devices where "both the cortex and the stimulator speak the same language" [4, 6, 14, 18, 20, 22] . However, the articles in this issue suggest that there is good reason for quantitative neuroscientists to share of the hope of patients that a better life is just around the corner.
